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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the increase of resistance 
by doping source/drain impurity ion into the vicinity of an interface 
between a source/drain* stacked silicon layer on a substrate and 
the substrate to deposit metal on the stacked silicon layer, and 
reacting the metal and the stacked silicon layer to form silicide. 
SOLUTION: After a field oxide film 21 is formed on a substrate 10, 
a gate oxide film 22 is formed, followed by patterning and etching 
to form a Iminate of a gate electrode 31 and an offset insulating 
film 23. Then, a side wall spacer 24 is formed on the side of the 
gate electrode 31, on which spacer 24 a stacked silicon layer 32 is 
formed. Source/drain impurity ion is doped such that impurity 
concentration distribution has a peak located in the vicinity of an 
interface between the stacked silicon layer 32 and the substrate 
10, and metal is deposited on the stacked silicon layer 32 in which 
the impurity is doped, followed by annealing to form silicide 33. 
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SEMICONDUCTOR DEVICE AND ITS FABRICATION METHOD 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The process which accumulates on the front face which should form the 
source drain of a substrate, and forms a silicon layer, As opposed to this **** raising 
silicon layer corresponding to n mold impurity formation field of a source drain The 
process which performs the ion implantation of the impurity for source drains so that 
the peak of an impurity atom concentration profile may be located near the interface of 
this **** raising silicon layer and a substrate, The manufacture approach of the 
semiconductor device characterized by having the process which a metal and a polish 
recon layer are made to react and forms silicide after [ which introduced this impurity ] 
accumulating and depositing a metal on a silicon layer. 

[Claim 2] The manufacture approach of a semiconductor device according to claim 1 of 
performing the ion implantation of the impurity for source drains to this **** raising 
silicon layer corresponding to p mold impurity formation field of a source drain so that 
the peak of an impurity atom concentration profile may be located in this **** raising 
silicon layer. 

[Claim 3] The manufacture approach of a semiconductor device according to claim 1 of 
having the process which makes amorphous the front face of this **** raising polish 
recon layer before accumulating the account of a top and depositing a metal on a polish 
recon layer. 

[Claim 4] The manufacture approach of the semiconductor device according to claim 3 
which accumulates by the ion implantation and makes the front face of a polish recon 
layer amorphous. 



[Claim 5] The manufacture approach of a semiconductor device according to claim 1 of 
having the process which performs annealing after accumulating the account of a top 
and performing the ion implantation for source drains in a polish recon layer. 
[Claim 6] The manufacture approach of a semiconductor device according to claim 1 of 
performing annealing after accumulating the account of a top and forming silicide in a 
polish recon layer. 

[Claim 7] The manufacture approach of a semiconductor device according to claim 1 
that the metal which forms silicide is titanium. 

[Claim 8] The semiconductor device with which the impurity diffused layer of n mold 
source drain has an ion implantation and the structure which accumulate the account 
of a top and the solid phase diffusion from a silicon layer comes to form while having 
the structure of accumulating on a source drain and connecting a source drain and a 
wiring layer through the layered product of a silicon layer and silicide. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a 
semiconductor device and this semiconductor device which can form the stable silicide 
in the so-called EREBETEDDO source drain type which prepares a silicon layer in the 
source drain of a substrate of semiconductor device. 
[0002] 

[Description of the Prior Art] In the CMOS device after 0.25 micrometer of recent years, 
shallow junction formation is important. It is especially p-K In the source drain layer, a 
polish recon layer is accumulated on a source drain, it accumulates, an ion 
implantation is carried out to a polish recon layer, solid phase diffusion is carried out 
by subsequent heat treatment (annealing), and this method of realizing shallow 
junction is devised. 

[0003] By combining Ti Salicide (silicide) with this approach, the further reduction in 
resistance is possible. However, when these solid phase diffusion and Ti Salicide are 
combined, the thin line effectiveness of Ti Salicide obtained since it accumulates and 
reacts with a polish recon layer that the impurity was introduced, and thermal 
resistance are considered to be the same as that of single crystal silicon, and a metal is 
0.3 micrometers or less n+. In a diffusion field, stable Ti Salicide (silicide) formation 



cannot be performed, but there is a possibility that resistance may go up. 
[0004] This invention was made in view of the above-mentioned situation, and aims at 
offering the manufacture approach of the semiconductor device which can perform 
stable silicide formation in the semiconductor device which accumulated the account of 
a top and combined a polish recon layer and silicide. Moreover, this invention aims at 
offering the semiconductor device with which it accumulated the account of a top and a 
polish recon layer and stable silicide were put together. 
[0005] 

[Means for Solving the Problem] The process which this invention accumulates on the 
front face which should form the source drain of a substrate in order to attain the 
above-mentioned purpose, and forms a silicon layer, As opposed to this **** raising 
silicon layer corresponding to n mold impurity formation field of a source drain The 
process which performs the ion implantation of the impurity for source drains so that 
the peak of an impurity atom concentration profile may be located near the interface of 
this **** raising silicon layer and a substrate, After [ which introduced this impurity ] 
accumulating and depositing a metal on a silicon layer, the manufacture approach of 
the semiconductor device characterized by having the process which a metal and a 
polish recon layer are made to react and forms silicide is offered. 

[0006] In this case, it is desirable to perform the ion implantation of the impurity for 
source drains to this **** raising silicon layer corresponding to p mold impurity 
formation field of a source drain, so that the peak of an impurity atom concentration 
profile may be located in this **** raising silicon layer. Moreover, before accumulating 
the account of a top and depositing a metal on a polish recon layer, it is desirable to 
have the process which makes amorphous the front face of this **** raising polish 
recon layer. 

[0007] An ion implantation can perform this amorphous-ization. Moreover, in the 
manufacture approach of the above-mentioned semiconductor device, it is desirable to 
perform annealing, after accumulating the account of a top and performing the ion 
implantation for source drains in a polish recon layer. 

[0008] Furthermore, in the manufacture approach of the above-mentioned 
semiconductor device, it is desirable to perform annealing, after accumulating the 
account of a top and forming silicide in a polish recon layer. Moreover, it is desirable to 
use as titanium the metal which forms silicide by the manufacture approach of the 
above-mentioned semiconductor device. 

[0009] This invention offers the semiconductor device with which the impurity diffused 
layer of n mold source drain has an ion implantation and the structure which 



accumulate the account of a top and the solid phase diffusion from a silicon layer comes 
to form while having the structure of accumulating on a source drain further and 
connecting a source drain and a wiring layer through the layered product of a silicon 
layer and silicide. 

[0010] The manufacture approach of the semiconductor device of this invention is an 
approach of performing stable silicide formation by accumulating and optimizing the 
ion notes entry condition to a polish recon layer, the account of a top. Namely, n+ of a 
source drain To this **** raising silicon layer corresponding to a formation field, the 
ion implantation of the impurity for source drains is performed so that the peak of an 
impurity atom concentration profile may be located near the interface of this **** 
raising silicon layer and a substrate. Since accumulate, high impurity concentration of 
the front face of a silicon layer can be made low by this, a surface silicon layer with few 
this impurity reacts with a metal and silicide is formed, stable silicide formation is 
attained and fear of a resistance rise decreases. 

[0011] In this case, it is desirable to perform annealing after the ion implantation of the 
above-mentioned impurity, and to form junction of a source drain. Moreover, it is 
desirable to accumulate, to make the front face of a silicon layer amorphous, and to 
enable a better reaction with a metal before silicide formation. 

[0012] Furthermore, after forming silicide, RTA (Rapid Thermal Anneal) etc. performs 
annealing, low resistance is made to form by carrying out the phase change of : the 
silicide, thereby still more uniform silicide can be formed, and reduction of the thin line 
effectiveness and heat-resistant improvement are attained. 

[0013] According to the above-mentioned approach, the structure of accumulating on a 
source drain and connecting a source drain and a wiring layer through the layered 
product of a silicon layer and silicide, and the semiconductor device, with which the 
impurity diffused layer of n mold source drain has an ion implantation and the 
structure which accumulate the account of a top and the solid phase diffusion from a 
silicon layer comes to form can be obtained. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained concretely. The manufacture approach of the semiconductor device of this 
invention manufactures the semiconductor device of the metal-oxide -semiconductor 
structure which has the silicide which was fundamentally formed on the source drain 
as shown in drawing 3 , and which accumulated and was formed in a silicon layer and 
its front face. 

[0015] The gate electrode 31 is formed in the field of the substrate 10 with which this 



semiconductor device was divided by field oxide 21 through gate oxide 21. On it, the 
laminating of the offset insulator layer 23 is carried out, and the insulating sidewall 
spacer 24 is formed in a flank, and the gate electrode 31 is covered with these 
insulating layers. The source drain 12 which is LDD11 and the high concentration 
impurity diffused layer which are a low concentration impurity diffused layer is formed 
in the substrate 10. On the substrate of the source drain 12, it accumulates and the 
laminating conductive layer of the polish recon layer 32 and Ti silicide layer 33 is 
formed, moreover, an interlayer insulation film 24 covers and forms a substrate side - 
having - **** ••- this interlayer insulation film - the blanket tungsten 34 - CHITANSA 
LISA the id it is embedded in the condition of having penetrated in the layer 33, 
and the wiring layers 35, such as aluminum, are connected to this blanket tungsten 34. 
[0016] In the structure of this invention, p mold source drain 12 is mainly accumulated, 
and is formed of the solid phase diffusion from the polish recon layer 32, and n mold 
source drain 12 is accumulated with an ion implantation, and is formed of the solid 
phase diffusion from a polish recon layer. 

[0017] This semiconductor device can perform shallow junction formation, and, 
moreover, the reduction in resistance is possible for it. Moreover, when accumulating 
and carrying out patterning of the diffusion layer, using as a partial wiring layer is 
possible, and it becomes reducible [ cell size ]. Next, the manufacture process is 
explained concretely. 

[the 1st process] - as shown in drawing 1 (A), after forming field oxide 21 in a 
substrate 10 first, gate oxide 22 with a thickness of about lOnm is formed, and then a 
reduced pressure CVD method is used, for example, about lOOnm polish recon 31a is 
deposited at 610 degrees C. Then, WSix By the CVD method, for example, a gas system 
is WF6+SiH4 about film 31b. Use, about lOOnm is made to deposit and it considers as 
polycide structure, subsequently, the resist of the gate electrode after depositing an 
insulator layer - for example, after about 1 micrometer's forming membranes and 
performing patterning, it etches after etching an oxide film using the etcher (for 
example, a gas system is C12+02 and HBr+02) of an ECR system by the oxide film 
etcher (for example, • a gas system CHF3 / CF4 / Ar) of a magnetron system, and 
processing formation of the layered product of the gate electrode 31 and the offset 
insulator layer 23 is carried out. Subsequently, it is an impurity ion implantation for 
LDD n+ and p+ It both carries out and the low concentration impurity diffused layer 11 
for LDD is formed, in this case, p+ as a ** - B+ and BF2+ using - energy - 5 - 50kev 
and douse - 1x1013 to Ixl0147cm2 Extent and n+ as a ** - As+ etc. ■■ it uses, and 
energy can adopt 10 - 40kev and douse can adopt about two 1x1013 to 1x10 147cm 



conditions. 

[0018] next, it is shown in drawing 1 (B) - as - ordinary pressure or a reduced 
pressure CVD method - Si02 etc. - after depositing an insulating layer and 
performing patterning using a lithography process, the about 0.1-0.15-micrometer 
sidewall spacer 24 is formed in the flank of the gate electrode 31 by using and carrying 
out whole surface etchback of the etcher (for example, a gas system being CHF3 / CF4 / 
Ar) of a magnetron system. Subsequently, with a reduced pressure CVD method etc., 
after depositing 610 degrees C for example, of about 50nm of polish recons, patterning 
of a resist is performed using a lithography process, after that, patterning of the polish 
recon layer is carried out using the etcher (for example, a gas system is C12+02 and 
HBr+02) of an ECR system, it accumulates on a source drain formation schedule field 
(active field) and a sidewall 24, and the polish recon layer 32 is formed. Moreover, to 
the field which does not introduce an impurity, it covers by the resist 26. 
[0019] Then, the ion implantation of a source drain is performed. n+ To a source drain 
field, as shown in drawing 1 (B), it accumulates, and an impurity atom concentration 
profile DD is adjusted so that the peak of an ion implantation may come the polish 
recon layer 32 and page [ of a substrate / 10th ] near the interface, concrete conditions 
■■ for example, P+ and As+ using " the case of As - for example, the range of energy 
40-150kev - desirable - lOOkev extent and 1x1016 to lxl014/of douse cm 2 It carries 
out by whenever [ extent and incident angle / of 0 times ]. High impurity concentration 
is lessened as much as possible, and stable silicide formation is attained at the part of 
the front face which serves as silicide formed behind by this. 

[0020] Moreover, p+ To a source drain, an ion implantation is performed to the 
appearance which accumulates an impurity atom concentration profile and is located 
in the polish recon layer 32. concrete " BF2+ energy 20~60kev ~ _ desirable __ 40kev 
extent and 1x1016 to 1x10 14/of douse cm 2 It can carry out with extent. 
[0021] Then, as shown in drawing 1 (C), a resist 26 is exfoliated, it is 1000 degrees C - 
1100 degrees C and the conditions for 10 seconds about RTA, or 800*900 degrees C 
(Furnace Anneal) of FA are performed about 10 minutes. And after accumulating by 
BHF (buffered fluoric acid), DHF (rare fluoric acid), etc. and removing the oxide film of 
polish recon layer 32 front face, metals, such as Ti, are made to deposit with the 
sputtering method or a CVD method. Then, 650 degrees C and annealing for about 30 
seconds are performed under nitrogen- gas atmosphere mind, for example, Ti Salicide 
33 formation is performed., In this case, by reacting with a metal and accumulating, 
since the high impurity concentration of the surface part of the polish recon layer 32 is 
low, equalization of a reaction is promoted. Subsequently, it soaks about 10 minutes by 



SCI (ammonia filtered water), selective etching is performed, and unre acted titanium is 
removed. Then, in order to carry out a phase change to C54, 800 degrees C and the RTA 
processing for 30 seconds are made to perform and form into low resistance. Moreover, 
the source drain 12 is formed. 

[0022] in addition, not two-step annealing but a breath - 750 degrees C - 850 degree-C 
annealing for 30 seconds - carrying out - the CHITANSA LISA of C54 - it is also 
possible to form the id. Thereby, the semiconductor device of structure as shown in 
drawing 1 (C) can be obtained. This semiconductor device is n+. It accumulates on the 
source drain 12 and low resistance-ization is attained by the combination of the polish 
recon layer 32 and Ti Salicide 33. In this case, since uniform Ti Salicide 33 is formed, 
reduction of the thin line effectiveness and heat-resistant improvement are attained. 
Moreover, when accumulating and carrying out patterning of the polish recon layer, 
using as partial wiring is possible and it becomes reducible [ cell size ]. For this reason, 
the application to the CMOS device after 0.25 micrometer etc. is effective. Although the 
[2nd process] book process is the same as the 1st process of the above, before 
accumulating the metal which forms silicide and depositing on a polish recon layer, the 
process which accumulates and makes the front face of a polish recon layer amorphous 
is added. Drawing 2 explains this example. 

[0023] The process which results in drawing 2 (A) is n+ after being the same as that of 
drawing 1 (B), accumulating and forming the polish recon layer 32. The ion 
implantation of a source drain is performed. In this case, as shown in drawing 2 (A), an 
ion implantation is performed on the same conditions as an example 1 so that it may 
accumulate and the peak of an impurity atom concentration profile DD may come near 
the interface of a polish recon layer and a substrate. 

[0024] Moreover, p+ after exfoliating a resist 26 p+ after performing and carrying out 
after [ resist formation ] patterning of the photolithography for source drains The ion 
implantation of a source drain is performed. In this case, shallow junction is aimed at 
and accumulated and the peak of an impurity atom concentration profile is located in a 
polish recon layer. Concrete conditions are the same as an example 1. 
[0025] next, the whole surface -- Si+, As+, and Sb+ etc. - ion - using - accumulating 
a polish recon layer - an ion implantation is performed very much on a front face. 
Thereby, it can accumulate and amorphous layer 32a can be formed near the front face 
of a polish recon layer. The conditions in this case are As+. Energy 40kev, 1x1014 to 
lxl015/of douse cm 2 Extent and Si+ Energy 10 - 40kev, 1x1014 to 5x10 15/of douse cm 
2 The conditions of extent are employable. 

[0026] Then, after accumulating by BHF, DHF, etc. and removing the oxide film of 



polish recon layer 32 front face, metals, such as Ti, are made to deposit with sputtering 
or a CVD method. Then, 650 degrees C and annealing for about 30 seconds are 
performed under nitrogen- gas -atmosphere mind, for example, Ti Salicide 33 formation 
is performed. And subsequently, it attaches about 10 minutes by SCI (ammonia filtered 
water), selective etching is performed, and unreacted titanium is removed. Then, in 
order to carry out a phase change to C54, 800 degrees C and the RTA processing for 30 
seconds are made to perform and form into low resistance. 

[0027] Moreover, the source drain 12 is formed. In this case, in n mold field, the 
impurity was introduced by an ion implantation and its ion implantation, and it 
accumulates by them, and is formed of both of the solid phase diffusion from a silicon 
layer, and in p mold field, the impurity was introduced by the ion implantation, and it 
accumulates mainly by it, and is formed of the solid phase diffusion from a silicon 
layer. . 

[0028] in addition, Si+ after accumulating the above-mentioned metal and depositing 
on a polish recon layer and As+ etc. - it is also effective to perform an ion implantation 
near Ti / the polish recon interface, and to mix these interfaces using ion. the 
conditions in this case - Si+ a case - energy 20 - 50kev, and one to 5x 10 15/of douse cm 
2 Extent and As+ a case energy 50 - 150kev, and one to 5x10 15/of douse cm 2 It can 
carry out with extent. 

[0029] moreover, not two-step annealing but a breath - 750 degrees C - 850 degree-C 
annealing for 30 seconds - carrying out - the CHITANSA LISA of C54 - it is also 
possible to form the id. since it is made to react with titanium after accumulating and 
making the surface layer of a polish recon layer amorphous in this example " 
CHITANSA LISA possible [ a more uniform reaction ] and more uniform ■■ the id can be 
formed and reduction of the further thin line effectiveness and heat" resistant 
improvement are possible. 
[0030] 

[Effect of the Invention] According to the manufacture approach of the semiconductor 
device of this invention, it was formed on the source drain, and accumulates, uniform 
silicide formation is possible on a silicon layer, and reduction of the thin line 
effectiveness and heat-resistant improvement are possible. 

[0031] Moreover, the semiconductor device of this invention is accumulated on a source 
drain, the layered product of a silicon layer and silicide is formed, and since this silicide 
is stable, reduction of the thin line effectiveness and heat resistant improvement are 
attained. 



[Brief Description of the Drawings] 

[Drawing l] (A) ■ (C) is the flow chart of the 1st process of the manufacture approach of 
the semiconductor device of this invention. 

[Drawing 2] (A) - (C) is the flow chart of the 2nd process of the manufacture approach 
of the semiconductor device of this invention. 

[Drawing 3l It is the sectional view showing an example of the structure of a 
semiconductor device which has the silicide which accumulated and was formed in a 
silicon layer and its front face. 
[Description of Notations] 
11LDD 

12 Source Drain 

31 Gate Electrode 

32 Accumulate and it is Silicon Layer. 
32a Surface amorphous layer 

33 Silicide 

DD Impurity atom concentration profile 



Abstract: 

PROBLEM TO BE SOLVED: To reduce the increase of resistance by doping 
source/drain impurity ion into the vicinity of an interface between a source/drain 
stacked silicon layer on a substrate and the substrate to deposit metal on the stacked 
silicon layer, and reacting the metal and the stacked silicon layer to form silicide. 
SOLUTION: After a field oxide film 21 is formed on a substrate 10, a gate oxide film 22 
is formed, followed by patterning and etching to form a lminate of a gate electrode 31 
and an offset insulating film 23. Then, a side wall spacer 24 is formed on the side of the 
gate electrode 31, on which spacer 24 a stacked silicon layer 32 is formed. Source/drain 
impurity ion is doped such that impurity concentration distribution has a peak located 
in the vicinity of an interface between the stacked silicon layer 32 and the substrate 10, 
and metal is deposited on the stacked silicon layer 32 in which the impurity is doped, 
followed by annealing to form silicide 33. 



[Translation done.] 
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[0 0 12] Mfc, ->U1M RTA - 

(Rapid Thermal Anneal) mz£ 0 7--'J >^£fx 

[0 0 13] ±|2^}£{'<fcn«, V— X • Hl/-f>±ffl 

a*±if -> u 3 >Si -> u -9-r f t©ii#§^.LTv 

[0 0 14] 

tt, «*tf|g|3K;jR-r<fc3fc, y-x- F 

[0015] z\<D*m&mm\t* 7*-;n*«ft*2 1 
TEisft'&fflg i o (Dmm\z. y-M«3i 
vmm2 i*^LTa»^snTVi«. -?-©y-h«i 

3 1 tt. ^-0±K«*7-fe2/ 1-^*^2 3^1311, 

Msn, cnsoMMTSBsnT^s. isio. 
fcttffi»fle*w»ffi«jiT»sLDD 1 1 taaapFifi 

%ffiiStST$>&y-X • KU"f>l 2*«^riESnTti 
*. V-X • KH>1 2©»«C0±tC(i, ft*±tftf 
U ->'J 3>|3 2 tT i ->'J+M KB 3 3 ©fSJfag^Jl 

o-ngjfcsftTtsB. z<Dmmm.&.mz\$-7 ; 7>>Tv v 



9>sf*7-yS 4*^*>-y-<J-!M F»3 3l:HUfc 

tt»T?ffl*&*n» u©y7>^'7h^>^f>3 4 
[0016] #5e9i©«itK:*v>T«, pgy-X • F 

K>12tt, £tlTl*.±tf#'J->iJa>I3 2^ 

i2(i -f*>ttAta*±jf#'j>/>j3>B^e.©H 

[0 0 17] C©*S#:^B«, »V>8S-&JBj«a*T3, 

[fgi©yn-t?x] 01 (A) (c*1-=t3(^ S 
«i 0(cy^-;UFKftBi2 i$Mbfei> WUi l 

HCVDS^T, Mi«#UyU3>3 1 a £ 6 1 
OtTl 0 0 nrnggilitS. WS i x 13 

lbJCVDSlCiD, 0i|x.«^X^«WF 6 + SiH 
4 &fflV^T10 0nmgg*S$* #'J1M F*ti§£ 

ts. *v»TifiH«**abfc«, y-htiffi©i^vx 

». v^hn>^ffll«i7ft- (0fJAtf:;tfX 
^3CHF 3 /CF 4 /Ar) TgHtflI£X-yg 1 >X" 

ECRlCIyft- (0«Afc£#X^«C 1 2 + 0 
2 , HBr+02 ) £ffl<^TXyg 1 >y*£fTV\ f— F 
m®3 1 t^-y-k-y F^M2 3£©«Ji#£;!]imBJS8 
t5. #V>T, LDDffl©^«*^*>aA*n+ . p 

+ mzn^, LDDffl©e«fl[^*fi<iW£*Hi 1^^ 

T^.o C©*^. p+ ffltlTH B+ , B F 2 + *m 
^T, I^M-115~5 0kev. K-XttlxiO 
13~l x 1 0 14/cm2 n+ffltLT(l As + 

^&mi\ l*M-«10~4 0kev, F-Xttl 
x 1 0 13~ l x 1 0 14/cm2lS0ftfr4Sfflt5; 

[0 0 18] ^(C, 01 (B) 1%J£X\Z 
SECVDMt'TS i 0 2 <?©«»■ **iflbfc«, 

F 3 /CF 4 /Arm) SrfflV^T, £WiX.y9-Ky{rt 
Z>Z.t<,z£r>. y— h««3 1©«I(BK, 0. 1~0. 

1 5 umSafOU--f F^^-^XA— +h2 4£^JjTf 
So «ffiCVDj*^t*TWAtfjRU'>'j3> 

6 ICC.. 5 0 nmgS*t«Lfctf . UV^77^ 
— iSSrfflViTkvX F©A^— — >^SrfrV\ ^© 
ECRfCDI-^t-^mii^Ilt CI 2 + 

02 , HBr+02 ) SfflViT^ U v'J n >m*rt&— 

->^lt, y-x • FK>Mf^i« (Ti7T--r 

3>i3 2^Mt*. iztz. ^mm^rnxvu^um 
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[0 0 19] ^©i£, V— X • HKW^^ffiA* 
ffi. n+ V-7. • KH'XBWCiktUTtt, 01 

(B) KST.fc'Jfc, «*±tf#U->'J3>J13 2 ts 
Si Ojito«lSifflifi«K:-f*>aA©t!-^*KS«t 

3fc^>fi*«flE»*DD*nsETa. 

0tJx.tt*P+ , As + As ©«•&«, #J*JfX* 

M-4 0~l 5 0 k e v©igB, JfSKHlOOk 
evgf. H-Xl X 1 0 16— l x 1 0'Vcm2 g 
BE, OKcDAWft^Tff -5. cntC^O, «K»fiE*n 

[0020] sfc, p+y-7 4*w>wim 

*«to»fS##£«*±tf# U > U a >g 3 2 ftJctee 
3-B:*«Ki':a->aA*fT 5. ftttWicfcju BF 2 U 
I^M-2 0~60kev. jifiKH40kevi 
flE, h*— Xix l 0 16~i x 1 0l4/cm2 gfi[T?fT'5 

[0 0 2 1] -£•'©«> 01 (C) (C^-fioK. 

h 2 6<7)fi|Sf£ffV\ #{C, #J;UiRTA£ 1 0 0 Ot 
~1 1 0 OT:. 1 0#©*#T, XBFA (Furnace An 
neal) £8 0 0~9 0 CC, 1 O^e&frS. fit, 
BHF (A-y7T-h*7-yK) , DHF (»7ry||) * 
T»*±tf jP U ->Ua>i3 2 ^B©i§<t:llI£l&S Lfc 

#©&Jg£i£lI£l*3o ^$fi^TT6 5 0 

■C. 3 0#S«©7--U >^£fT<^ flIAtfT i +r'J 

+k h*3 3mm^noo £©«£, &mtRfoTz>m& 

±tf# 'J -> 1)3X13 2 0$I^®^«|jISHfi^ 
COT, £j&©J^— < ffc*MEil£ft-3. #V>T» SC 1 (7 
>^x7il*) tl 0^eS»^TS«?Xy^>y*fT 
(A, *E*©? i *>£|!fc3;-r*. fOft, C5 4M1^ 
{t^-B-Sfc*^. 0 Ot, 3O0>©RTAMa 

Srff^, «ffitrEft;£i±&o £7c, y-X • h'K>12 

[0 0 2 2] &*.'2aB7=-^Ttt)S;<. -ai;7 
5 0t:~8 5 Ot: 3 0#©7-— ;1/^It^. C5 4©^ 

0, HI (C) fc^T<fc 3 

C©*HMMtE«tt. n+ y-X • HK> 
1 2©±©fi^_htf#U->U3>Jf3 2 tT I -y* U tJ— f 

h* 3 3 t©a*^-fo-a-K:«t ««jftft**iSfi)Esn5. 

t%-UT i IJ-'JlM h'3 3*«§ftt^5 
©T. ttitt&grofitt. ii*tt®^±^M^nT^ 

+r < X<D%&'htfaim £ & £ . C©fca6, 0. 2 5wmJW 

hocmo s x/t-r t, ^#^© mm ^wsst- -a . m 

2©XP-feX] *^Dt^(t ±fBSSl ^Dt7iRS 



2 Tira-rs. 

[0 0 2 3] 0 2 (A) {CS-SIgte. 01 (B) 
«T* 0 . fc*±tf# l Jy'J3>i3 2 Lfcft. 
n+ y-X • KU-f >©^>&A£fT "5. ::©}§"&, 
12 (A) \z^T£o\z, «*±»f3j?'J->'ja>lt3£ 

[0 0 2 4] Sfc, UyX h26 *m«Lfc». P + V 
— X • Hly-f >ffl©7* h 'J V^77-f £fT<^ Uv'X 

YWimin5r--y>/Lrdk. p+ y-X- KK>® 
^:*>£A£rT5. C©*£> Sl^^^T, ft 
*± # U -> U n >H 4> fc ^*£4fclif © tf- £ 

[0 0 2 5] 'AiZ. iSCS i + , As 1 , S b+ 3?© 
-f * > V >T«*± tf # U ~> U 3 > Jl© ZT< «® K-f 

^->ffiA^ff5o ^nicio, fi*±tf^u->U3>ji 

©M«C7 ; E^7 7X13 2 aSMtSiifr'T 
d©*^©^;#«. ^]^.ti*As+ Sl^Jl/^-4 
Okev, F-Xl X 1 0 14~ l x 1 0 15/cm2 g 
Si t $I*M-10~4 0kev, K— Xlx 

i o i4~ 5 x i o is/ c m 2 mmo&Wr&mm-? 5 d t 

[0 0 2 6] •€-©&, BHF. DHF^T««.±tf#'J 
->'J3>S3 2«ffl©«SfbM^I^*L/£^. XA^y^'J 

>^xacvDScio, ^jx.«*t i m<D&m&mmz 

gfii«TT6 5 0t, 3 0U>S«O 
7--U>^£fT<^, CT^-tt'T i -th'J+J-f K3 3^fiE£ 
ff^o fit, ^V^T> SC 1 (T^xTi&k) Tl 

o^g«#^Ta#ix^5 L >y^fT^, *sf&©?^> 
c5 4^Mft^tiit«{ii;, w 

x.«8 0 0t, 3 0«>ORTA«ia*ffVi. {SS*afb$ 

•a- -So 

[0 0 2 7] y-X4'H>12*WSn 
-So C©i§£> nS««Ttt'f*>aAt, ^©^^"> 
ffiAfc«fc-3T*««#*ASftfc«*±tf ->U 3 

[0 0 2 8] ±tB^^^fi*±tf 4^ "J v U a >H 

^itaLfct*. s i + , as + m<D4*>&m^x. t 
©#®*5+->>^-r^ctfc*ssT-^^o c©*^© 

S i + ©*£\ X^;i/^- 20~50kev, 
F-X1-5X 1 0 15/cm2 gflg, As + ©«-&, X 
^)V^~ 50~150kev, H— X 1-5X10 15/ 
cm2 gaTfT^^t^T^'S. 

[0 0 2 9] Sit, 2&»7— -;UT?tt&<. 7 
5 0t:~8 5 Ot: 3 0U>©7X— ;US:fTV^ C5 4Cf 
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-So 

[0 0 3 0] 

if, KH'>±K»rit*nfc«*±frf'>'Ja> 

*©<£«, W8H4©ffl±#BJt6T&5. 
[0 0 3 1] *^BJ©¥«ftSM«. V-X • H 

*©fgM. wfiMtoiBi±*«jij«snTViS 
[HScism^iK^] 

[sin 



23 




[Hll] (A) ~ (C) it, *f89J®¥*l*8«a>«it 

E2] (a) ~ (o it, *&m<D¥m#&m<DW& 

[0 3] tt*.±tf->U3>H<h^-©«®{C^$nfc-> 

0T&&„ 
[^©SW] 



11 LDD 

1 2 V-X • HK> 

31 y-h«a 

3 2 «*±tf->Ua>» 

3 2a mffiT^jvyrzm 

3 3 ->U +K K 

dd *KQsmm#ifi 



[0 2] 




